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(54) DOUBLE ADSORPTION REFRIGERATING MACHINE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance refrigeration output while 
reducing the size by supplying a second adsorption refrigerating 
machine with low temperature heat carrier cooled at the cold heat 
generating section of a first adsorption refrigerating machine. 
SOLUTION: First and second adsorption refrigerating machines A, B 
comprise first and second adsorbent chambers 1a, 1b and 2a, 2b, 
evaporating chambers 3a, 3b and condensing chambers 4a, 4b, 
respectively. First and second adsorbing/desorbing operations are 
repeated at the first and second adsorption refrigerating machines A, 
B by switching valves VR and V. In the first adsorbing/desorbing 
operation, a process for evaporating refrigerant in the evaporating 
chambers 3a, 3b while adsorbing refrigerant vapor R to the adsorbents 
5a, 5b in the first adsorbent chambers 1a, 1b under a state where the 
first adsorbent chambers 1a, 1b are communicating with the 
evaporating chambers 3a, 3b and the second adsorbent chambers 2a, 
2b are communicating with the evaporating chambers 3a, 3b is 
executed in parallel with the process for desorbing adsorbed 
refrigerant R from the adsorbents 6a t 6b of the second adsorbent 
chambers 2a, 2b and desorbing the desorbed refrigerant vapor R 
through the condensers 4a, 4b. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The double adsorption refrigerator made the configuration which supplies the low-temperature heat carrier 
cooled in the cold energy generating section of the 1 st adsorption refrigerator to the 2nd adsorption refrigerator as a 
heat carrier for adsorption material cooling in the adsorption process in the 2nd adsorption refrigerator. 
[Claim 2] The double adsorption refrigerator according to claim 1 made the configuration which circulates said 
low-temperature heat carrier between the cold energy generating section of said 1st adsorption refrigerator, and the 
adsorption material cooling section of said 2nd adsorption refrigerator. 

[Claim 3] The double adsorption refrigerator according to claim 1 or 2 made the configuration which supplies the 
elevated-temperature heat carrier for desorption from a common elevated-temperature heat source to said 1st 
adsorption refrigerator and said 2nd adsorption refrigerator. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an adsorption refrigerator. 
[0002] 

[Description of the Prior Art] Conventionally, in the adsorption refrigerator, generally, although adsorption material is 
cooled in an adsorption process, the feedwater from the cooling tower which cools circulating water by the heat 
dissipation to the open air is used. 
[0003] 

[Problem(s) to be Solved by the Invention] however, in adsorption material cooling by the feedwater from a cooling 
tower It is difficult for a limitation to be in low temperature-ization of whenever [ in an adsorption process / adsorption 
material temperature ], to make high phase counter pressure (= maximum vapor tension of the refrigerant of maximum 
vapor tension / whenever [ adsorption material temperature / of the refrigerant in evaporation temperature (a 
desorption process condensation temperature) ]) of an adsorption process for this reason, and to enlarge the 
equilibrium amount adsorbed of an adsorption process. Especially In the bottom of the condition to which the phase 
counter pressure of an adsorption process becomes lower than the phase counter pressure of a desorption process 
when the temperature of the elevated-temperature heat source for desorption is low It is only the temperature 
dependence (property that an equilibrium amount adsorbed decreases, so that whenever [ adsorption material 
temperature ] serves as an elevated temperature also under inphase counter pressure) of **** adsorption isotherm 
shown in drawing 3 (adsorption material is silica gel). The example which makes the equilibrium amount adsorbed of an 
adsorption process larger than the equilibrium amount adsorbed of a desorption process is also seen. There was also a 
problem to which a lot of adsorption material is taken to restrict a frozen output low in this point and the conventional 
adsorption refrigerator, and for there to be a problem that that improvement is difficult and it is difficult to make 
especially evaporation temperature low and to acquire low generating temperature, and to obtain a necessary frozen 
output from that, and equipment becomes large-sized. 

[0004] The main technical problem of this invention is in the point which solves the problem like the above effectively 

by taking a rational equipment configuration to this actual condition. 

[0005] 

[Means for Solving the Problem] [1] In invention according to claim 1, the low-temperature heat carrier cooled in the 
cold energy generating section of the 1 st adsorption refrigerator as a heat carrier for adsorption material cooling in the 
adsorption process in the 2nd adsorption refrigerator Since the 2nd adsorption refrigerator is supplied, in the 1 st 
adsorption refrigerator as a heat carrier for adsorption material cooling in an adsorption process Though the thing of 
temperature comparable as the feedwater from a cooling tower or it is used, as usual in the 2nd adsorption refrigerator 
By effective adsorption material cooling by the above-mentioned low-temperature heat carrier obtained with the 
refrigerating effect of the 1 st adsorption refrigerator, compared with the conventional machine, whenever [ adsorption 
material temperature / of an adsorption process ] can be reduced greatly, the phase counter pressure of an adsorption 
process can be raised sharply, and, thereby, the equilibrium amount adsorbed of an adsorption process can be 
increased greatly. 

[0006] Moreover, there is no need of making it generating in the 1 st adsorption refrigerator to the low generating 
temperature finally demanded as the whole equipment, the temperature which cooling of the adsorption material in the 
2nd adsorption refrigerator takes is generated — being sufficient — since — also about the 1 st adsorption refrigerator, 
using the thing of temperature comparable as the feedwater from a cooling tower thru/or it for the heat carrier for 
adsorption material cooling Compared with the conventional machine, evaporation temperature can be made high, the 
phase counter pressure of an adsorption process can be raised, and, thereby, the equilibrium amount adsorbed of an 
adsorption process can be increased. 

[0007] that is, from these things as a double adsorption refrigerator which combined the 1 st adsorption refrigerator and 
the 2nd adsorption refrigerator Also in the bottom of the condition on which the temperature of the 
elevated-temperature heat source for desorption is low restrained though the thing of temperature comparable as the 
feedwater from a cooling tower or it is used for the heat carrier for adsorption material cooling supplied from outside 
the plane as usual It compares with the conventional adsorption refrigerator (so to speak adsorption refrigerator of a 
simplex) using the adsorption material of tales doses. A frozen higher output can be obtained from the cold energy 
generating section of the 2nd adsorption refrigerator, and since the phase counter pressure of an adsorption process is 
raised and a frozen output is raised especially, it becomes especially effective in making low evaporation temperature 
(evaporation temperature of the 2nd adsorption refrigerator), and acquiring low generating temperature. Moreover, by 
the ability of a frozen output to be improved in this way, although a necessary frozen output is obtained, the initial 
complement of adsorption material is lessened compared with the conventional machine, and equipment can be 
miniaturized effectively. 

[0008] Although a frozen high output is obtained using an adsorption refrigerator and using for the heat carrier for 
adsorption material cooling in the adsorption process in an adsorption refrigerator the low-temperature heat carrier 
cooled as an exception method with refrigerators other than an adsorption refrigerator (for example, a steamy 
compression equation and an absorption type) is incidentally also considered By taking the configuration which 
combines adsorption refrigerators like the above compared with it In order not to use salts for the adsorption material 
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which does not use the chlorofluocarbon system refrigerant with a very small operation sound which the 
elevated-temperature heat source as a drive heat source can operate also at low temperature, there is an advantage 
which can maintain the merit of an adsorption refrigerator, like corrosion resistance and safety are high as it is. 
[0009] In addition, it is not that by which the use number of an adsorption refrigerator is limited to two sets in 
operation of this invention. It may combine one by one in serial with the same combination gestalt as the combination 
gestalt of the 1st and 2nd adsorption refrigerator which described above three or more adsorption refrigerators, and 
three or more steps of double adsorption refrigerators may be constituted. Moreover, you may make it combine the 
two or more 2nd adsorption refrigerators in juxtaposition to the one 1 st adsorption refrigerator. 
[0010] [2] In invention according to claim 2, since said low-temperature heat carrier is circulated between the cold 
energy generating section of the 1 st adsorption refrigerator, and the adsorption material cooling section of the 2nd 
adsorption refrigerator Namely, since a low-temperature heat carrier is circulated in a closed circuit, the temperature 
level of the circulatory system is effectively reduced by the generating cold energy of the 1 st adsorption refrigerator. 
Low temperature-ization of whenever [ in the adsorption process of the 2nd adsorption refrigerator / adsorption 
material temperature ] can be promoted effectively. Moreover, the stripping loss to the exterior of the generating cold 
energy by the 1st adsorption refrigerator can also be inhibited, the generating cold energy of the 1st adsorption 
refrigerator can be made to contribute to adsorption material cooling with the 2nd adsorption refrigerator efficiently, 
and improvement in the frozen output which is the expected purpose can be realized much more effectively from these 
things. 

[001 1] Moreover, by circulating a low-temperature heat carrier in a closed circuit, a low-temperature heat carrier can 
be circulated under small pump power, and the rise of a running cost can also be inhibited. 

[001 2] [3] In invention according to claim 3, since the elevated-temperature heat carrier for desorption is supplied from 
a common elevated-temperature heat source to the 1 st adsorption refrigerator and the 2nd adsorption refrigerator, 
what is necessary is just to prepare one elevated-temperature heat source like the conventional adsorption 
refrigerator (adsorption refrigerator of a simplex) as a double adsorption refrigerator which combined the 1 st adsorption 
refrigerator and the 2nd adsorption refrigerator, and it becomes advantageous in respect of versatility or installation 
nature. 
[0013] 

[Embodiment of the Invention] In drawing 1 , A is the 1 st adsorption refrigerator, B is the 2nd adsorption refrigerator, 
and each of these 1st and 2nd adsorption refrigerators A and B is equipped with the 1st adsorption material rooms 1a 
and 1b, 2nd adsorption material room 2a, 2b, evaporation chambers 3a and 3b, and the condensation rooms 4a and 4b. 
[0014] Operation repeats the 1st adsorption-and-desorption operation and the 2nd adsorption-and-desorption 
operation alternately with predetermined time every in each of the 1st and 2nd adsorption refrigerators A and B by 
switch of Valves VR and V. In the 1 st adsorption-and-desorption operation In the condition of having made the 1 st 
adsorption material rooms 1a and 1b and evaporation chambers 3a and 3b opening for free passage, and having made 
2nd adsorption material room 2a, 2b, and the condensation rooms 4a and 4b opening for free passage as shown in 
drawing 1 The adsorption process which evaporates Refrigerant R in evaporation chambers 3a and 3b while making the 
refrigerant steam R stick to the adsorption material 5a and 5b of the 1st adsorption material rooms 1a and 1b, 
Concurrency implementation of the desorption process which carries out desorption of the previous adsorption 
refrigerant R from 2nd adsorption material room 2a and the adsorption material 6a and 6b of 2b, and makes the 
desorption refrigerant steam R condense at the condensation rooms 4a and 4b is carried out. 

[0015] By the 2nd adsorption-and-desorption operation, as shown in drawing 2 , in moreover, the condition of having 
made 2nd adsorption material room 2a, 2b, and evaporation chambers 3a and 3b opening for free passage, and having 
made the 1st adsorption material rooms 1a and 1b and the condensation rooms 4a and 4b opening for free passage The 
adsorption process which evaporates Refrigerant R in evaporation chambers 3a and 3b while making the refrigerant 
steam R stick to 2nd adsorption material room 2a and the adsorption material 6a and 6b of 2b, Concurrency 
implementation of the desorption process which carries out desorption of the previous adsorption refrigerant R from 
the adsorption material 5a and 5b of the 1 st adsorption material rooms 1 a and 1 b, and makes the desorption refrigerant 
steam R condense at the condensation rooms 4a and 4b is carried out. 

[0016] In addition, although illustration is omitted, the pour way which pours in into evaporation chambers 3a and 3b the 
refrigerant R made to condense at the condensation rooms 4a and 4b is established in each of the 1st and 2nd 
adsorption refrigerators A and B. 

[0017] 7 is an elevated-temperature heat source. In the 1st adsorption-and-desorption operation ( drawing 1 ) 
Circulation supply of the elevated-temperature heat carrier H for adsorption material heating (for desorption) is carried 
out from the elevated-temperature heat source H at the heat exchangers 8a and 8b (heat exchanger for adsorption 
material heating in this case) in 2nd adsorption material room 2a of the 1st and 2nd adsorption refrigerators A and B, 
and 2b. Desorption of the adsorption refrigerant R is carried out from these 2nd adsorption material room 2a and the 
adsorption material 6a and 6b of 2b. On the other hand, in the 2nd adsorption-and-desorption operation ( drawing 2 ) 
Circulation supply of the elevated-temperature heat carrier H for adsorption material heating (for desorption) is carried 
out from the elevated-temperature heat source H at the heat exchangers 9a and 9b (heat exchanger for adsorption 
material heating in this case) in the 1st adsorption material rooms 1a and 1b of the 1st and 2nd adsorption refrigerators 
A and B. Desorption of the adsorption refrigerant R is carried out from the adsorption material 5a and 5b of these 1 st 
adsorption material rooms 1a and 1b. 

[0018] 10 is the 1st cooling tower of 2 ream disposition. In the 1st adsorption-and-desorption operation ( drawing 1 ) 
Heat exchanger 9a in 1st adsorption material room 1a of the 1st adsorption refrigerator A (in this case) Circulation 
supply of the cooling water W is carried out from the 1st cooling tower 10 at the heat exchanger for adsorption 
material cooling, and heat exchanger 11b for condensation in condensation room 4b of the 2nd adsorption refrigerator 
B. By this While making the generating refrigerant steam R in evaporation-chamber 3a stick to adsorption material 5of 
1st adsorption material room 1a a in the 1st adsorption refrigerator A, the desorption refrigerant steam R in 2nd 
adsorption material room 2b is made to condense in condensation room 4b of the 2nd adsorption refrigerator B. 
[0019] Moreover, heat exchanger 8a [ in / by the 2nd adsorption-and-desorption operation ( drawing 2 ) / 2nd 
adsorption material room 2a of the 1 st adsorption refrigerator A ] (in this case) Circulation supply of the cooling water 
W is carried out from the 1st cooling tower 10 at the heat exchanger for adsorption material cooling, and heat 
exchanger 1 1 b for condensation in condensation room 4b of the 2nd adsorption refrigerator B. By this While making the 
generating refrigerant steam R in evaporation-chamber 3a stick to adsorption material 6of 2nd adsorption material 



2/3 



2007/07/06 15:49 



JP,1 1-281 190,A [DETAILED DESCRIPTION] 



http://www4.ipdl.inpit.go.jp/cgi--bin/tran_web_cgLeije 



room 2a a in the 1st adsorption refrigerator A, the desorption refrigerant steam R in 1st adsorption material room 1b is 
made to condense in condensation room 4b of the 2nd adsorption refrigerator B. 

[0020] 12 is the 2nd cooling tower which carries out circulation supply of the cooling water W to heat exchanger 1 1a 
for condensation in condensation room 4a of the 1 st adsorption refrigerator A. In the 1 st adsorption-and-desorption 
operation ( drawing 1 ) The desorption refrigerant steam R in 2nd adsorption material room 2a is made to condense in 
condensation room 4a of the 1st adsorption refrigerator A by cooling water supply from this 2nd cooling tower 12. In 
the 2nd adsorption-and-desorption operation ( drawing 2 ) The desorption refrigerant steam R in 1 st adsorption 
material room 1a is made to condense in condensation room 4a of the 1st adsorption refrigerator A by cooling water 
supply from this 2nd cooling tower 12. 

[0021] The inside P of drawing is the change-over valve to which a pump and V switch the method valve of three, and 
VR switches the flow of the refrigerant steam R. Moreover, the buffer tank for elevated-temperature heat carriers in 
13 and 14 are the buffer tanks for cooling water. 

[0022] 15 is a heat exchanger for cooling to which heat exchange of Refrigerant R and the low-temperature heat 
carrier X for adsorption material cooling is carried out by evaporation-chamber 3a in the 1st adsorption refrigerator A, 
and cools the low-temperature refrigerant X in each of the 1 st and 2nd adsorption-and-desorption operation by the 
heat-of-vaporization deprivation by the refrigerant evaporation by evaporation-chamber 3a. 

[0023] In the 1 st adsorption-and-desorption operation ( drawing 1 ), the above-mentioned low-temperature refrigerant 
X is circulated between this heat exchanger 15 for cooling, and heat exchanger 9b (heat exchanger for adsorption 
material cooling in this case) in 1st adsorption material room 1b of the 2nd adsorption refrigerator B. And by this 
Adsorption material 5of 1st adsorption material room 1b in 2nd adsorption refrigerator B b is cooled by the generating 
cold energy of the 1 st adsorption refrigerator A, and the generating refrigerant steam R in evaporation-chamber 3b is 
made to stick to adsorption material 5of the 1st adsorption material room 1b b. 

[0024] In the 2nd adsorption-and-desorption operation ( drawing 2 ), the above-mentioned low-temperature refrigerant 
X is circulated between this heat exchanger 1 5 for cooling, and heat exchanger 8b (heat exchanger for adsorption 
material cooling in this case) in 2nd adsorption material room 2b of the 2nd adsorption refrigerator B. Moreover, by this 
Adsorption material 6b of 2nd adsorption material room 2b in the 2nd adsorption refrigerator B is cooled by the 
generating cold energy of the 1 st adsorption refrigerator A, and the generating refrigerant steam R in 
evaporation-chamber 3b is made to stick to adsorption material 6b of the 2nd adsorption material room 2b. 
[0025] 16 is a heat exchanger for cooling as the output section to which heat exchange of the cold energy 
intermediation C which carries out circulation supply to Refrigerant R and load equipment 1 7 (for example, 
air-conditioning machine) by evaporation-chamber 3b in the 2nd adsorption refrigerator B is carried out, and cools the 
circulation cold energy intermediation C in each of the 1 st and 2nd adsorption-and-desorption operation by the 
heat-of-vaporization deprivation by the refrigerant evaporation by evaporation-chamber 3b. 

[0026] This equipment that is, the low-temperature heat carrier X cooled by the heat exchanger 15 for cooling as the 
cold energy generating section in the 1 st adsorption refrigerator A the adsorption material cooling section (the 1 st 
adsorption-and-desorption operation — heat exchanger 9b — ) in the heat exchanger 1 5 for cooling and 2nd adsorption 
refrigerator B In the 2nd adsorption-and-desorption operation, it is made to circulate between heat exchanger 8b, and 
has considered as the double adsorption refrigerator which uses the low-temperature heat carrier X for the heat 
carrier for adsorption material cooling in the adsorption process in the 2nd adsorption refrigerator B. 
[0027] In addition, if silica gel, a zeolite, activated carbon, an activated alumina, etc. have adsorbent, they can use 
various things for the adsorption material 5a, 5b, 6a, and 6b. 

[0028] Moreover, although the adsorption material 5a and 5b used with the 1st adsorption refrigerator A differs from 
the adsorption material 6a and 6b used with the 2nd adsorption refrigerator B in the same thing or each other, it may 
be any. 

[0029] Although it is common to Refrigerant R to use water If adsorption and desorption are possible, the refrigerant R 
which can use various things and is used with the 1 st adsorption refrigerator A, and the refrigerant R used with the 2nd 
adsorption refrigerator B The same thing, Or you may be any of a mutually different thing (for example, it uses for the 
1 st adsorption refrigerator A with alcohol at Refrigerant R, and water is used for Refrigerant R in the 2nd adsorption 
refrigerator B). 
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TECHNICAL FIELD 

[Field of the Invention] This invention relates to an adsorption refrigerator. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, in the adsorption refrigerator, generally, although adsorption material is 
cooled in an adsorption process, the feedwater from the cooling tower which cools circulating water by the heat 
dissipation to the open air is used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, in adsorption material cooling by the feedwater from a cooling 
tower It is difficult for a limitation to be in low temperature-ization of whenever [ in an adsorption process / adsorption 
material temperature ], to make high phase counter pressure (= maximum vapor tension of the refrigerant of maximum 
vapor tension / whenever [ adsorption material temperature / of the refrigerant in evaporation temperature (a 
desorption process condensation temperature) ]) of an adsorption process for this reason, and to enlarge the 
equilibrium amount adsorbed of an adsorption process. Especially In the bottom of the condition to which the phase 
counter pressure of an adsorption process becomes lower than the phase counter pressure of a desorption process 
when the temperature of the elevated-temperature heat source for desorption is low It is only the temperature 
dependence (property that an equilibrium amount adsorbed decreases, so that whenever [ adsorption material 
temperature ] serves as an elevated temperature also under inphase counter pressure) of **** adsorption isotherm 
shown in drawing 3 (adsorption material is silica gel). The example which makes the equilibrium amount adsorbed of an 
adsorption process larger than the equilibrium amount adsorbed of a desorption process is also seen. There was also a 
problem to which a lot of adsorption material is taken to restrict a frozen output low in this point and the conventional 
adsorption refrigerator, and for there to be a problem that that improvement is difficult and it is difficult to make 
especially evaporation temperature low and to acquire low generating temperature, and to obtain a necessary frozen 
output from that, and equipment becomes large-sized. 

[0004] The main technical problem of this invention is in the point which solves the problem like the above effectively 
by taking a rational equipment configuration to this actual condition. 
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MEANS 



[Means for Solving the Problem] [1] In invention according to claim 1, the low-temperature heat carrier cooled in the 
cold energy generating section of the 1 st adsorption refrigerator as a heat carrier for adsorption material cooling in the 
adsorption process in the 2nd adsorption refrigerator Since the 2nd adsorption refrigerator is supplied, in the 1 st 
adsorption refrigerator as a heat carrier for adsorption material cooling in an adsorption process Though the thing of 
temperature comparable as the feedwater from a cooling tower or it is used, as usual in the 2nd adsorption refrigerator 
By effective adsorption material cooling by the above-mentioned low-temperature heat carrier obtained with the 
refrigerating effect of the 1 st adsorption refrigerator, compared with the conventional machine, whenever [ adsorption 
material temperature / of an adsorption process ] can be reduced greatly, the phase counter pressure of an adsorption 
process can be raised sharply, and, thereby, the equilibrium amount adsorbed of an adsorption process can be 
increased greatly. 

[0006] Moreover, there is no need of making it generating in the 1 st adsorption refrigerator to the low generating 
temperature finally demanded as the whole equipment, the temperature which cooling of the adsorption material in the 
2nd adsorption refrigerator takes is generated — being sufficient — since — also about the 1 st adsorption refrigerator, 
using the thing of temperature comparable as the feedwater from a cooling tower thru/or it for the heat carrier for 
adsorption material cooling Compared with the conventional machine, evaporation temperature can be made high, the 
phase counter pressure of an adsorption process can be raised, and, thereby, the equilibrium amount adsorbed of an 
adsorption process can be increased. 

[0007] that is, from these things as a double adsorption refrigerator which combined the 1 st adsorption refrigerator and 
the 2nd adsorption refrigerator Also in the bottom of the condition on which the temperature of the 
elevated-temperature heat source for desorption is low restrained though the thing of temperature comparable as the 
feedwater from a cooling tower or it is used for the heat carrier for adsorption material cooling supplied from outside 
the plane as usual It compares with the conventional adsorption refrigerator (so to speak adsorption refrigerator of a 
simplex) using the adsorption material of tales doses. A frozen higher output can be obtained from the cold energy 
generating section of the 2nd adsorption refrigerator, and since the phase counter pressure of an adsorption process is 
raised and a frozen output is raised especially, it becomes especially effective in making low evaporation temperature 
(evaporation temperature of the 2nd adsorption refrigerator), and acquiring low generating temperature. Moreover, by 
the ability of a frozen output to be improved in this way, although a necessary frozen output is obtained, the initial 
complement of adsorption material is lessened compared with the conventional machine, and equipment can be 
miniaturized effectively. 

[0008] Although a frozen high output is obtained using an adsorption refrigerator and using for the heat carrier for 
adsorption material cooling in the adsorption process in an adsorption refrigerator the low-temperature heat carrier 
cooled as an exception method with refrigerators other than an adsorption refrigerator (for example, a steamy 
compression equation and an absorption type) is incidentally also considered By taking the configuration which 
combines adsorption refrigerators like the above compared with it In order not to use salts for the adsorption material 
which does not use the chlorofluocarbon system refrigerant with a very small operation sound which the 
elevated-temperature heat source as a drive heat source can operate also at low temperature, there is an advantage 
which can maintain the merit of an adsorption refrigerator, like corrosion resistance and safety are high as it is. 
[0009] In addition, it is not that by which the use number of an adsorption refrigerator is limited to two sets in 
operation of this invention. It may combine one by one in serial with the same combination gestalt as the combination 
gestalt of the 1 st and 2nd adsorption refrigerator which described above three or more adsorption refrigerators, and 
three or more steps of double adsorption refrigerators may be constituted. Moreover, you may make it combine the 
two or more 2nd adsorption refrigerators in juxtaposition to the one 1 st adsorption refrigerator. 
[0010] [2] In invention according to claim 2, since said low-temperature heat carrier is circulated between the cold 
energy generating section of the 1 st adsorption refrigerator, and the adsorption material cooling section of the 2nd 
adsorption refrigerator Namely, since a low-temperature heat carrier is circulated in a closed circuit, the temperature 
level of the circulatory system is effectively reduced by the generating cold energy of the 1 st adsorption refrigerator. 
Low temperature-ization of whenever [ in the adsorption process of the 2nd adsorption refrigerator / adsorption 
material temperature ] can be promoted effectively. Moreover, the stripping loss to the exterior of the generating cold 
energy by the 1st adsorption refrigerator can also be inhibited, the generating cold energy of the 1st adsorption 
refrigerator can be made to contribute to adsorption material cooling with the 2nd adsorption refrigerator efficiently, 
and improvement in the frozen output which is the expected purpose can be realized much more effectively from these 
things. 

[0011] Moreover, by circulating a low-temperature heat carrier in a closed circuit, a low-temperature heat carrier can 
be circulated under small pump power, and the rise of a running cost can also be inhibited. 

[0012] [3] In invention according to claim 3, since the elevated-temperature heat carrier for desorption is supplied from 
a common elevated-temperature heat source to the 1 st adsorption refrigerator and the 2nd adsorption refrigerator, 
what is necessary is just to prepare one elevated-temperature heat source like the conventional adsorption 
refrigerator (adsorption refrigerator of a simplex) as a double adsorption refrigerator which combined the 1st adsorption 
refrigerator and the 2nd adsorption refrigerator, and it becomes advantageous in respect of versatility or installation 
nature. 
[0013] 
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[Embodiment of the Invention] In drawing 1 , A is the 1 st adsorption refrigerator, B is the 2nd adsorption refrigerator, 
and each of these 1st and 2nd adsorption refrigerators A and B is equipped with the 1st adsorption material rooms 1a 
and 1b, 2nd adsorption material room 2a, 2b, evaporation chambers 3a and 3b, and the condensation rooms 4a and 4b. 
[0014] Operation repeats the 1st adsorption-and-desorption operation and the 2nd adsorption-and-desorption 
operation alternately with predetermined time every in each of the 1 st and 2nd adsorption refrigerators A and B by 
switch of Valves VR and V. In the 1 st adsorption-and-desorption operation In the condition of having made the 1 st 
adsorption material rooms 1a and 1b and evaporation chambers 3a and 3b opening for free passage, and having made 
2nd adsorption material room 2a, 2b, and the condensation rooms 4a and 4b opening for free passage as shown in 
drawing 1 The adsorption process which evaporates Refrigerant R in evaporation chambers 3a and 3b while making the 
refrigerant steam R stick to the adsorption material 5a and 5b of the 1st adsorption material rooms 1a and 1b, 
Concurrency implementation of the desorption process which carries out desorption of the previous adsorption 
refrigerant R from 2nd adsorption material room 2a and the adsorption material 6a and 6b of 2b, and makes the 
desorption refrigerant steam R condense at the condensation rooms 4a and 4b is carried out. 

[0015] By the 2nd adsorption-and-desorption operation, as shown in drawing 2 , in moreover, the condition of having 
made 2nd adsorption material room 2a, 2b, and evaporation chambers 3a and 3b opening for free passage, and having 
made the 1st adsorption material rooms 1a and 1b and the condensation rooms 4a and 4b opening for free passage The 
adsorption process which evaporates Refrigerant R in evaporation chambers 3a and 3b while making the refrigerant 
steam R stick to 2nd adsorption material room 2a and the adsorption material 6a and 6b of 2b, Concurrency 
implementation of the desorption process which carries out desorption of the previous adsorption refrigerant R from 
the adsorption material 5a and 5b of the 1st adsorption material rooms 1a and 1b, and makes the desorption refrigerant 
steam R condense at the condensation rooms 4a and 4b is carried out. 

[0016] In addition, although illustration is omitted, the pour way which pours in into evaporation chambers 3a and 3b the 
refrigerant R made to condense at the condensation rooms 4a and 4b is established in each of the 1 st and 2nd 
adsorption refrigerators A and B. 

[0017] 7 is an elevated^temperature heat source. In the 1st adsorption-and-desorption operation ( drawing 1 ) 
Circulation supply of the elevated-temperature heat carrier H for adsorption material heating (for desorption) is carried 
out from the elevated-temperature heat source H at the heat exchangers 8a and 8b (heat exchanger for adsorption 
material heating in this case) in 2nd adsorption material room 2a of the 1 st and 2nd adsorption refrigerators A and B, 
and 2b. Desorption of the adsorption refrigerant R is carried out from these 2nd adsorption material room 2a and the 
adsorption material 6a and 6b of 2b. On the other hand, in the 2nd adsorption-and-desorption operation ( drawing 2 ) 
Circulation supply of the elevated-temperature heat carrier H for adsorption material heating (for desorption) is carried 
out from the elevated-temperature heat source H at the heat exchangers 9a and 9b (heat exchanger for adsorption 
material heating in this case) in the 1st adsorption material rooms 1a and 1b of the 1st and 2nd adsorption refrigerators 
A and B. Desorption of the adsorption refrigerant R is carried out from the adsorption material 5a and 5b of these 1 st 
adsorption material rooms 1a and 1b. 

[0018] 10 is the 1st cooling tower of 2 ream disposition. In the 1st adsorption-and-desorption operation ( drawing 1 ) 
Heat exchanger 9a in 1st adsorption material room 1a of the 1st adsorption refrigerator A (in this case) Circulation 
supply of the cooling water W is carried out from the 1st cooling tower 10 at the heat exchanger for adsorption 
material cooling, and heat exchanger 11b for condensation in condensation room 4b of the 2nd adsorption refrigerator 
B. By this While making the generating refrigerant steam R in evaporation-chamber 3a stick to adsorption material 5of 
1st adsorption material room 1a a in the 1st adsorption refrigerator A, the desorption refrigerant steam R in 2nd 
adsorption material room 2b is made to condense in condensation room 4b of the 2nd adsorption refrigerator B. 
[0019] Moreover, heat exchanger 8a [ in / by the 2nd adsorption-and-desorption operation ( drawing 2 ) / 2nd 
adsorption material room 2a of the 1 st adsorption refrigerator A ] (in this case) Circulation supply of the cooling water 
W is carried out from the 1 st cooling tower 1 0 at the heat exchanger for adsorption material cooling, and heat 
exchanger 1 1 b for condensation in condensation room 4b of the 2nd adsorption refrigerator B. By this While making the 
generating refrigerant steam R in evaporation-chamber 3a stick to adsorption material 6of 2nd adsorption material 
room 2a a in the 1st adsorption refrigerator A, the desorption refrigerant steam R in 1st adsorption material room 1b is 
made to condense in condensation room 4b of the 2nd adsorption refrigerator B. 

[0020] 1 2 is the 2nd cooling tower which carries out circulation supply of the cooling water W to heat exchanger 1 1 a 
for condensation in condensation room 4a of the 1st adsorption refrigerator A. In the 1st adsorption-and-desorption 
operation ( drawing 1 ) The desorption refrigerant steam R in 2nd adsorption material room 2a is made to condense in 
condensation room 4a of the 1 st adsorption refrigerator A by cooling water supply from this 2nd cooling tower 1 2. In 
the 2nd adsorption-and-desorption operation ( drawing 2 ) The desorption refrigerant steam R in 1 st adsorption 
material room 1a is made to condense in condensation room 4a of the 1st adsorption refrigerator A by cooling water 
supply from this 2nd cooling tower 1 2. 

[0021] The inside P of drawing is the change-over valve to which a pump and V switch the method valve of three, and 
VR switches the flow of the refrigerant steam R. Moreover, the buffer tank for elevated-temperature heat carriers in 
1 3 and 1 4 are the buffer tanks for cooling water. 

[0022] 1 5 is a heat exchanger for cooling to which heat exchange of Refrigerant R and the low-temperature heat 
carrier X for adsorption material cooling is carried out by evaporation-chamber 3a in the 1 st adsorption refrigerator A, 
and cools the low-temperature refrigerant X in each of the 1 st and 2nd adsorption-and-desorption operation by the 
heat-of-vaporization deprivation by the refrigerant evaporation by evaporation-chamber 3a. 

[0023] In the 1 st adsorption-and-desorption operation ( drawing 1 ), the above-mentioned low-temperature refrigerant 
X is circulated between this heat exchanger 1 5 for cooling, and heat exchanger 9b (heat exchanger for adsorption 
material cooling in this case) in 1st adsorption material room 1b of the 2nd adsorption refrigerator B. And by this 
Adsorption material 5of 1st adsorption material room 1b in 2nd adsorption refrigerator B b is cooled by the generating 
cold energy of the 1 st adsorption refrigerator A, and the generating refrigerant steam R in evaporation-chamber 3b is 
made to stick to adsorption material 5of the 1 st adsorption material room 1 b b. 

[0024] In the 2nd adsorption-and-desorption operation ( drawing 2 ), the above-mentioned low-temperature refrigerant 
X is circulated between this heat exchanger 1 5 for cooling, and heat exchanger 8b (heat exchanger for adsorption 
material cooling in this case) in 2nd adsorption material room 2b of the 2nd adsorption refrigerator B. Moreover, by this 
Adsorption material 6b of 2nd adsorption material room 2b in the 2nd adsorption refrigerator B is cooled by the 
generating cold energy of the 1st adsorption refrigerator A, and the generating refrigerant steam R in 
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evaporation-chamber 3b is made to stick to adsorption material 6b of the 2nd adsorption material room 2b. 
[0025] 16 is a heat exchanger for cooling as the output section to which heat exchange of the cold energy 
intermediation C which carries out circulation supply to Refrigerant R and load equipment 1 7 (for example, 
air-conditioning machine) by evaporation-chamber 3b in the 2nd adsorption refrigerator B is carried out, and cools the 
circulation cold energy intermediation C in each of the 1 st and 2nd adsorption-and-desorption operation by the 
heat-oFvaporization deprivation by the refrigerant evaporation by evaporation-chamber 3b. 

[0026] This equipment that is, the low-temperature heat carrier X cooled by the heat exchanger 1 5 for cooling as the 
cold energy generating section in the 1st adsorption refrigerator A the adsorption material cooling section (the 1st 
adsorption-and-desorption operation — heat exchanger 9b — ) in the heat exchanger 1 5 for cooling and 2nd adsorption 
refrigerator B In the 2nd adsorption-and-desorption operation, it is made to circulate between heat exchanger 8b, and 
has considered as the double adsorption refrigerator which uses the low-temperature heat carrier X for the heat 
carrier for adsorption material cooling in the adsorption process in the 2nd adsorption refrigerator B. 
[0027] In addition, if silica gel, a zeolite, activated carbon, an activated alumina, etc. have adsorbent, they can use 
various things for the adsorption material 5a, 5b, 6a, and 6b. 

[0028] Moreover, although the adsorption material 5a and 5b used with the 1st adsorption refrigerator A differs from 
the adsorption material 6a and 6b used with the 2nd adsorption refrigerator B in the same thing or each other, it may 
be any. 

[0029] Although it is common to Refrigerant R to use water If adsorption and desorption are possible, the refrigerant R 
which can use various things and is used with the 1 st adsorption refrigerator A, and the refrigerant R used with the 2nd 
adsorption refrigerator B The same thing, Or you may be any of a mutually different thing (for example, it uses for the 
1 st adsorption refrigerator A with alcohol at Refrigerant R, and water is used for Refrigerant R in the 2nd adsorption 
refrigerator B). 
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2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing an equipment configuration and the operation gestalt of the 1 st 
adsorption-and-desorption operation 

[Drawing 21 Drawing showing the operation gestalt of the 2nd adsorption-and-desorption operation 

[Drawing 3] The graph which shows the relation between phase counter pressure and an equilibrium amount adsorbed. 

[Description of Notations] 

A The 1 st adsorption refrigerator 

B The 2nd adsorption refrigerator 

1 5 Cold Energy Generating Section of 1 st Adsorption Refrigerator 

8b, 9b The adsorption material cooling section of the 2nd adsorption refrigerator 

7 Common Elevated-Temperature Heat Source 

X Low-temperature heat carrier 

H The elevated-temperature heat carrier for desorption 



[Translation done.] 



1 / 1 



2007/07/06 15:51 



JP.1 1-281 190.A [DRAWINGS] 



http:/ / www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 31 
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